We summarize observational results on the stellar population and star formation history of the Scorpius-Centaurus OB Association (Sco OB2), the nearest region of recent massive star formation. It consists of three subgroups, Upper Scorpius (US), Upper Centaurus-Lupus (UCL), and Lower Centaurus-Crux (LCC) which have ages of about 5, 17, and 16 Myr. While the high-and intermediate mass association members have been studied for several decades, the low-mass population remained mainly unexplored until rather recently.
Star Formation in OB Associations
OB associations were first recognized by Blaauw (1946) and Ambartsumian (1947) as extended moving groups of blue luminous stars. They are defined as loose stellar systems (stellar mass density of ∼ < 0.1 M ⊙ pc −3 ) containing O-and/or early B-type stars (for a recent review see Briceno et al. 2007 ). At such low densities, the associations are unstable against Galactic tidal forces, and therefore it follows from their definition that OB associations must be young ( ∼ < 30 − 50 Myr) entities. Most of their low-mass members are therefore still in their pre-main sequence (PMS) phase.
There are different models for the origin of OB associations. One possibility is that they start as initially dense clusters, which get unbound and expand quickly as soon as the massive stars expel the gas (see Kroupa et al. 2001 ). An alternative model assumes that OB associations originate from unbound turbulent giant molecular clouds (see Clark et al. 2005) , i.e. start already in a spatially extended configuration and thus form in a fundamentally different way than dense, gravitationally bound clusters. Many well investigated OB associations show remarkably small internal velocity dispersions (often ≤ 1.5 km/sec), which are in some cases much smaller than required to explain the large present-day size (typically tens of parsecs) by expansion over the age of the association. This excludes the expanding cluster model and provides strong support for an origin as an extended unbound cloud for these associations.
The considerable number of OB associations in the solar neighborhood (e.g., de Zeeuw et al. 1999) suggests that they account for a large, maybe the dominant, fraction of the total Galactic star formation. A good knowledge of their stellar content is thus essential in order to understand the nature of the star formation process not only in OB associations but also on Galactic scales.
For many years star formation was supposed to be a bimodal process (e.g. Larson 1986 ; Shu & Lizano 1988) according to which high-and low-mass stars should form in totally different sites. Although it has been long established that low-mass stars can form alongside their high-mass siblings in nearby OB associations (e.g. Herbig 1962) , it is still not well known what quantities of low-mass stars are produced in OB environments. There have been many claims that high-mass star forming regions have a truncated initial mass function (IMF), i.e. contain much smaller numbers of lowmass stars than expected from the field IMF (see, e.g., Slawson & Landstreet 1992; Leitherer 1998; Smith et al. 2001; Stolte et al. 2005) . Possible explanations for such an effect are often based on the strong radiation and winds from the massive stars. For example, increased radiative heating of molecular clouds may raise the Jeans mass; lower-mass cloud cores may be completely dispersed by photoevaporation before lowmass protostars can even begin to form; the radiative destruction of CO molecules should lead to a change in the equation of state of the cloud material, affecting the fragmentation processes and ultimately leading to the formation of a few massive stars rather than the "normal" IMF which is dominated by low-mass stars (e.g. Li et al. 2003) . However, several well investigated massive star forming regions show no evidence for an IMF cutoff (see, e.g., Brandl et al. 1999; Brandner et al. 2001; Sabbi et al. 2008 , for the cases of NGC 3603, 30 Dor, and NGC 346, respectively), and notorious difficulties in IMF determinations of distant regions may easily lead to wrong conclusions about IMF variations (see, e.g., discussion in Selman & Melnick 2005; Zinnecker, McCaughrean, & Wilking 1993) .
If the IMF in OB associations is not truncated and similar to the field IMF, it would follow that most ( ∼ > 60%) of the total stellar mass is found in low-mass (< 2 M ⊙ ) 3 stars. This would then imply that most of the current Galactic star formation is taking place in OB associations (as initially suggested by Miller & Scalo 1978) , and the typical environment for forming stars (and planets) would be close to massive stars and not in isolated regions like Taurus. The presence of nearby massive stars affects the evolution of young stellar objects and their protoplanetary disks in OB environments. For example, photoevaporation by intense UV radiation can remove a considerable amount of circumstellar material around young stellar objects (e.g., Bally et al. 1998; Richling & Yorke 1998) , and these objects will therefore ultimately end up with smaller final masses than if they were located in isolated regions (Whitworth & Zinnecker 2004) . Although generally considered to be a threat for forming planetary systems, photoevaporation may actually help to form planets, as it seems to play an important role in the formation of planetesimals (Throop & Bally 2005) .
OB associations provide excellent targets to investigate these effects on the formation and evolution of low-mass stars (and their forming planetary systems) during ages between a few Myr and a few ten Myr. However, before one can study the low-mass members, one first has to find them. Although this statement sounds trivial, the major obstacle on the way towards a reliable knowledge of the low-mass population in OB associations is the problem to identify the individual low-mass members. Unlike stellar clusters, which can be easily recognized on the sky, OB associations are generally very inconspicuous: since they extend over huge areas in the sky (often several hundred square-degrees for the nearest examples), most stars in the area actually are unrelated foreground or background stars. Finding the association members among these field stars is often like finding needles in a haystack. As the low-mass members are often too faint for proper-motion studies, the only reliable sign to discern between low-mass association members and unrelated, much older field stars is the strength of the 6708Å lithium line in the stellar spectrum: at ages of ≤ 30 Myr, the low-mass association members still have most of their initial Li preserved and show a strong Li line, whereas the older foreground and background field stars do not show this line since they have already depleted their primordial Li (e.g., D'Antona & Mazzitelli 1994) . However, an accurate measurement of Li line width requires at least intermediate resolution spectroscopy, and thus the observational effort to identify the widespread population of PMS stars among the many thousands of field stars is huge. Many empirical IMF determinations are therefore based on photometric data only; while this strategy rather easily provides a complete spatial coverage and allows one to work with large samples, photometry alone cannot give completely reliable membership information. Most studies with spectroscopically identified member samples, on the other hand, include only very small fractions of the total stellar population and are strongly affected by small number statistics and the necessity of using large extrapolation factors. Therefore, most studies dealing with OB associations have been restricted to estimating the number-ratio of low-mass versus high-mass members (e.g. Walter et al. 1994; Dolan & Mathieu 2002; Sherry et al. 2004) .
During the last years, new and very powerful multiple-object spectrographs like 2dF at the Anglo-Australian Telescope (see Lewis et al. 2002 ) made large spectroscopic surveys for low-mass PMS members feasible. In combination with the Hipparcos results, which allowed the complete identification of the high-and intermediate-mass (≥ 2 M ⊙ ) stellar population in many nearby associations (see de Zeeuw et al. 1999) , studies of the complete stellar population in OB associations are now possible, enabling us to investigate in detail the spatial and temporal relationships between high-and lowmass members. View of the local O-and early B-type stars, as looking down upon the Galactic disk. The direction of the Galactic Center (GC) is towards bottom, and the Sun is at the origin. Stars with spectral types B0 or hotter are solid circles, B1-B2 stars are open circles. Sco-Cen (Sco OB2) is the concentration (dashed box) of early-B stars closest to the Sun. Note that stars near the edge of the plots typically have individual distance errors of ∼50%, and hence associations appear to be very stretched. Galactic positions were calculated using Hipparcos (Perryman et al. 1997) celestial coordinates and parallaxes.
Around 1910, large compilations of proper motion and spectral type data were becoming available for Galactic structure investigations -primarily Lewis Boss's (1910) Preliminary General Catalog and the spectral type compilations from the Henry Draper Memorial project (e.g. Cannon & Pickering 1901) . Kapteyn (1914) appears to have been the first to make a convincing case that the B-type "helium" stars in the ScorpiusCentaurus region demonstrate convergent proper motions, and constituted a moving group. Subsequent work on the association during the early 20th century revolved around testing the reality of the group, ascertaining its membership, and (most importantly for the rest of the astronomical community) estimating the group's distance. The importance of understanding, and exploiting, this conspicuous group of bright B-type stars was not lost on Kapteyn (1914) : "The real question of importance is this: is the parallelism and equality of motion in this part of the sky [Sco-Cen] of such a nature that we can derive individual parallaxes?"
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The most recent investigation of the membership of high-mass stars in ScorpiusCentaurus was carried out by de Zeeuw et al. (1999) . They used Hipparcos proper motions and parallaxes in conjunction with two moving group methods in order to accurately establish the high-mass (and sometimes intermediate mass) stellar content of 12 nearby OB associations. In Sco-Cen the membership of nearly 8000 Hipparcos Catalogue stars was investigated. A total of 120 stars in US, 221 stars in UCL, and 180 stars in LCC were identified as high probability members. The mean distances of the subgroups, derived from the Hipparcos parallaxes, are 145 pc for US, 140 pc for UCL, and 118 pc for LCC.
The Sco-Cen Complex
The vicinity of Sco-Cen is rich with well-studied sites of current, and recently terminated, star-formation. Besides the Ophiuchus and Lupus star-forming regions, there are other dark clouds, T associations, and somewhat older "outlying" stellar groups which appear to be genetically related to Sco-Cen by virtue of their ages, positions, and space motions (Mamajek & Feigelson 2001) . Several of these are described elsewhere in this volume. These neighboring regions demonstrate a broad evolutionary spectrum of star formation. They include dark clouds with little, if any, star-formation activity (e.g. Musca, Coalsack, Pipe Nebula, Cha III), molecular cloud complexes that are currently forming stars (e.g. Cha I & II, CrA), and several recently discovered groups of ∼ 5−12 Myr-old stars with little or no trace of the dark clouds from which they formed (e.g. the TW Hya, β Pic, η Cha, ǫ Cha groups). In an investigation of the origins of the η Cha cluster, Mamajek, Lawson, & Feigelson (2000) and Mamajek & Feigelson (2001) found that many nearby, young groups, and isolated young stars, in the southern hemisphere within ∼200 pc (e.g. η Cha, TW Hya, β Pic, ǫ Cha, CrA, etc.) are not only spatially close to the Sco-Cen OB association, but moving away from the subgroups. The star-forming clouds in Oph, CrA, and Cha I manifest head-tail morphologies, with the star-forming "heads" on the side facing Sco OB2. More detailed investigations of the space motions and star-formation histories of the associations in this region are needed, however the preliminary results suggest that star-formation in these small "satellite" groups near Sco-Cen may have been triggered by the massive star-formation event in the primary Sco-Cen subgroups (see, e.g. the comprehensive model scenario for the formation of the Sco-Cen association and the young stellar groups proposed by Fernandez et al. 2008) .
The Sco-Cen region, including the OB subgroups, molecular clouds, and outlying associations, may be thought of as a small star-forming complex . The Sco-Cen complex has been variously referred to as the Oph-Sco-Cen association (OSCA; Blaauw 1991), Greater Sco-Cen (Mamajek & Feigelson 2001) , or, perhaps with tongue in cheek, the Oph-Sco-Lup-Cen-Cru-Mus-Cha star-formation region . Throughout this review, we will mostly limit our discussions to the 3 subgroup regions outlined by Fig. 2 (US, UCL, LCC), but excluding the regions associated with the Ophiuchus and Lupus molecular cloud complexes (see chapters by Wilking et al. and Comerón) . Both complexes are within de Zeeuw et al. (1999) projected boundaries of US and UCL, respectively, and are approximately co-distant with the subgroups (d ≃ 140 pc).
There is no evidence for ongoing star formation activity in the OB subgroups of Sco-Cen itself. This makes it an ideal target for an investigation of the outcome of the recently completed star formation process. The area is essentially free of dense gas and dust clouds, and the association members show only very moderate extinctions (A V ∼ < 2 mag). This is probably the consequence of the massive stellar winds and several supernova explosions, which have cleared the region from diffuse matter and created a huge system of loop-like H I structures around the association. These loop structures have a total mass of about 3 × 10 5 M ⊙ and seem to be the remnants of the original giant molecular cloud in which the OB subgroups formed (cf. de Geus 1992).
Other Proposed Subgroups
For historical completeness, we mention some candidate stellar groups in the vicinity of Sco-Cen which have been proposed, but later refuted. De Zeeuw et al. (1999) was unable to verify the existence of kinematic groups in Blaauw's (1946) areas #1 (CrA region) and #5 (Car-Vel region). Blaauw's areas #6 and #7 correspond to the modern-day Vel OB2 and Collinder 121 associations, however they were sufficiently detached from groups #2-#4 in position, distance, and velocity, that Blaauw (1946) did not include them in his final census of Sco-Cen groups. Makarov & Urban (2000) claimed to have discovered a moving group of X-ray bright stars adjacent to LCC in Carina-Vela, in essentially the same region as Blaauw's subgroup #5. They claimed that the new group is a "near extension of the Sco-Cen complex" and that the open cluster IC 2602 was part of this group. The status of Car-Vel as a coherent group is very unlikely, let alone any relation to Sco-Cen. Makarov & Urban (2000) show that the inferred "kinematic" parallaxes for their proposed Car-Vel membership show a disturbing "finger-of-god" effect with distances ranging from ∼ 30 − 500 pc, with a large gap in the distribution. Closer examination of the kinematic and spectroscopic data for these stars by Jensen et al. (2004, and in prep.) show that the objects appear to constitute a heterogeneous sample of low-mass members of IC 2602 and the a Car cluster (= Platais 8), and probable Gould Belt stars with a large range of distances. Zuckerman & Song (2004) claim that a subsample of the Car-Vel stars at d ≃ 30 pc constitute a previously unknown nearby ∼ 200 Myr-old group, which they dub "Carina-Near". Regardless, the Carina stars appear to be unrelated to Sco-Cen. The consensus from studies of the high mass and low mass populations appears to be that the western "edge" of Sco-Cen lies near Galactic longitude 290 • .
Recently, Eggen (1998) and Sartori et al. (2003) suggested that an OB association spatially contiguous to LCC might exist to the south in Chamaeleon. While there are a total of 4 known B stars associated with the Cha I (2), ǫ Cha (1), and η Cha (1) kinematic groups in Chamaeleon, Mamajek (2003) argued that the kinematic and stellar density data are inconsistent with the idea of an OB association in Cha, at least of the size proposed by Sartori et al. (2003, 21 B-type stars) . Their sample appears to be dominated by field stars completely unrelated to the Chamaeleon molecular clouds or Sco-Cen.
Upper Scorpius (US)
The Upper Scorpius association is the best studied part of the Sco-Cen complex. Despite its rather young age (∼ 5 Myr) and the neighborhood to the ρ Oph molecular cloud (see chapter by Wilking et al. in this book), which is located in front of the southeastern edge of US and is well known for its strong star formation activity, there are no indications for ongoing star formation in US. Below we will make a distinction between the high-and the low-mass stellar population. The former refers to stars of spectral types F and earlier (M ≥ 2 M ⊙ ) whose membership of US was established using Hipparcos data (de Zeeuw et al. 1999) . The latter refers to G, K, and M stars in the mass range 0.1−2.0 M ⊙ for which membership was established from their PMS character.
The High-Mass Stellar Population
De Zeeuw et al. (1999) investigated the membership of 1215 stars in US listed in the Hipparcos Catalogue; 120 of these were identified as genuine members. The spectral types of the members on the (pre-)main-sequence range from B0.5V to G5V, and there are some evolved stars with giant luminosity classes (including the M1.5 supergiant Antares [α Sco]). The most massive star in US was presumably a ∼ 50 M ⊙ O5-O6 star, which exploded as a supernova about 1.5 Myr ago. Hoogerwerf et al. (2001) suggested that the pulsar PSR J1932+1059 is the remnant of this supernova and that the runaway star ζ Oph was the previous binary companion of the supernova progenitor and was ejected by the explosion. However, the new parallax of PSR J1932+1059 determined by Chatterjee et al. (2004) challenged this scenario. The new data suggest that the pulsar was probably not the former binary companion of ζ Oph, but it is still possible that PSR J1932+1059 was created in US ∼ 1 − 2 Myr ago.
The 120 kinematic members of US cover an area of about 150 deg 2 on the sky. The large intrinsic size of the association suggests that the spread of individual stellar distances cannot be neglected. The projected diameter on the sky is ∼ 14 • which at the distance of US corresponds to ∼ 35 pc. However, while the Hipparcos data allow the determination of a very accurate mean distance of 145 ± 2 pc for US (de Zeeuw et al. 1999) , the errors on the trigonometric parallaxes (∼ 1 mas) are too large to resolve the internal spatial structure. The only conclusion that can be drawn directly from the Hipparcos parallaxes is that the line-of-sight depth of US cannot be much larger than ∼ 70 pc. This prompted de Bruijne (1999) to carry out a more detailed investigation of the Hipparcos members of Scorpius-Centaurus by performing a careful kinematic modeling of the proper motion and parallax data. He used a maximum likelihood scheme based on a generalized moving-cluster method to derive secular (or 'kinematically improved') parallaxes for the association members. He showed that the method is robust and that the secular parallaxes are a factor of ∼ 2 more precise than the Hipparcos trigonometric parallaxes. The secular parallaxes for the members of US show a much reduced lineof-sight dispersion, confirming that the dominant part of the scatter in the Hipparcos distances is caused by the trigonometric parallax errors and not by a large intrinsic dispersion of individual stellar distances. The distribution of secular parallaxes for US is not resolved, which means that the distance spread cannot be larger than ∼ 50 pc. Hence one can assume that US has a roughly spherical shape, i.e. that the intrinsic spread of distances is about ± 20 pc from the mean value of 145 pc.
Previous investigations of the IMF of US focused on the high-to intermediate mass stellar content. De Geus, de Zeeuw, & Lub (1989) established the membership of stars in US using Walraven multi-color photometry, and determined their physical parameters (log g and log T eff ), from which they derived stellar masses. Brown (1998) used the preliminary results on membership from the Hipparcos data to determine the luminosity function for the high-mass stars using the Hipparcos parallaxes, and then transformed a smoothed version of this into a mass function using the mass-luminosity relation listed in Miller & Scalo (1979) . Adopting a conservative completeness limit of V ≈ 7, which corresponds to masses of about 2.8 M ⊙ , he concluded that down to this mass limit the IMF is consistent with a single power-law dN/dM ∝ M α with slope α ≈ −2.9. There are, however, several problems with this determination of the IMF, most importantly the fact that a mass-luminosity relation had been used that might not be appropriate for young stars (see discussion in Brown 1998) .
Finally, Hoogerwerf (2000) attempted to extend the completeness of the kinematic studies of the membership of US toward lower masses by making use of the TRC and ACT astrometric catalogs (Høg et al. 1998; Kuzmin et al. 1999; Urban et al. 1998) , which are believed to be complete to V ≈ 10.5. He selected some 250 candidate members with V ≈ 7 − 11 from these catalogs by searching for stars with proper motions consistent with those of the Hipparcos association members, and which lie ≤ 1 mag below and ≤ 1.5 mag above the main sequence in the color-magnitude diagram. However, we note that the second selection criterion actually excludes most of the latetype association members, which, at an age of about 5 Myr, lie well above the main sequence.
Searches for Low-Mass Members
Numerous studies have tried to reveal low-mass stars in US. Most of these, however, focused on very small subregions of the association. For example, Meyer, Wilking, & Zinnecker (1993) studied IRAS sources in a ∼ 2 deg 2 field near σ Sco and found 4 young stars. Sciortino et al. (1998) used deep pointed ROSAT X-ray observations to search for PMS stars in a ∼ 4 deg 2 area and found several candidates for PMS stars. Martín et al. (1998) analyzed pointed ROSAT observations in the vicinity of the ρ Oph star forming region and found a number of additional PMS stars in this area.
The first systematic search for low-mass members covering a significant part of US was performed by Walter et al. (1994) , who obtained spectroscopy and photometry for the optical counterparts of X-ray sources detected in 7 individual EINSTEIN fields. They classified 28 objects as low-mass PMS stars and placed them into the HR-diagram. They found a remarkably small dispersion in stellar ages 4 and interpreted this as an indication that the formation of these stars was triggered by some external event.
In another study, M. Kunkel investigated the optical counterparts of more than 200 ROSAT All Sky Survey (RASS) X-ray sources in a ∼ 60 deg 2 area in US and UCL (see Köhler et al. 2000 , for a list of these stars). 32 objects in this sample that are located in US can be classified as new low-mass members (cf. .
A deep search for very-low mass PMS star and brown dwarf candidates in US was presented by Ardila, Martín, & Basri (2000) . Their photometric survey covered an area of 14 deg 2 and yielded some 100 candidate members. Low-resolution spectroscopy for some of these candidates led to the classification of 20 stars with strong Hα emission as potential association members. For eleven of these candidates Mohanty et al. (2004) and Mohanty, Jayawardhana, & Basri (2004) performed high-resolution optical spectroscopy and derived stellar parameters. They showed that five of these objects have masses < 0.075 M ⊙ , i.e. are brown dwarfs. Martín, Delfosse, & Guieu (2004) presented low-resolution optical spectroscopy of further candidate very low-mass mem- (Preibisch et al. 1998 ) is marked by the thick solid line. The three fields of the 2dF survey (Preibisch et al. 2001 (Preibisch et al. , 2002 are marked by circles. Hipparcos members are shown as asterisks and low-mass PMS stars as dots, with symbol size proportional to the magnitude of the stars. T Tauri stars associated with the ρ Oph star forming region listed in the Herbig-Bell Catalogue (Herbig & Bell 1988) are shown as small asterisks. bers of US. Their analysis indicated that 28 of these objects are most likely members of US, and 18 objects have spectral types in the range M6.5-M9, i.e. are likely young brown dwarfs. Argiroffi et al. (2006) analyzed deep XMM-Newton X-ray observations of two fields in US. Among the 224 detected X-ray sources they identified 22 stars as photometric member candidates, 13 of which were not known to be association members before. Slesnick et al. (2006) presented a wide-field optical/near-infrared photometric survey of US. Follow-up spectroscopy of selected stars led to the identification of 43 new low-mass members with estimated masses in the 0.02 − 0.2 M ⊙ range, 30 of which are likely new brown dwarf members of US. Finally, Lodieu et al. (2006) identified about a dozen additional new likely low-mass members of US from an analysis of UKIRT Infrared Deep Sky Survey Early Data Release data of a 9.3 deg 2 field in US and follow-up observations. In continuation of this work, Lodieu et al. (2007) used UKIDSS Galactic Cluster Survey data of a 6.5 deg 2 region in US and identified 129 members by photometric and proper motion criteria. The estimated masses of these objects are in the range between 0.3 and 0.007 M ⊙ and they conclude that the sample contains a dozen new brown dwarf candidates below 15 Jupiter masses.
Multi-Object Spectroscopic Surveys for Low-Mass Members
During the last couple of years, extensive spectroscopic surveys for low-mass members of US were performed with wide-field multi-object spectrographs at the AngloAustralian Observatory. The first step was a survey with the wide-field multi-object spectrograph FLAIR at the 1.2 m United Kingdom Schmidt Telescope to reveal PMS stars among ROSAT All Sky Survey X-ray sources in a 160 deg 2 area (Preibisch et al. 1998) . In this spatially complete, but flux-limited survey covering nearly the full area of the association, 39 new PMS stars were found. investigated the star formation history in US. In a detailed analysis of the HR diagram, properly taking into account the uncertainties and the effects of unresolved binaries, they found that the low-mass PMS stars have a mean age of about 5 Myr and show no evidence for a large age dispersion. The PMS sample of (see Table 1 ) is statistically complete for stars in the mass range ∼ 0.8 M ⊙ to ∼ 2 M ⊙ .
The next step was to reveal the full population of low-and very-low mass (∼ 0.1−0.8 M ⊙ ) stars in a representative area of US, in order to allow a direct determination of the full IMF of this OB association. The multi-object spectrograph 2dF at the 3.9 m Anglo-Australian-Telescope was used to obtain intermediate resolution spectra of more than 1000 stars with magnitudes R = 12.5 − 18.0 in a 9 deg 2 area. Among these, 166 new PMS stars were found, nearly all of them M-type stars, by their strong Li absorption lines. The results of these observations were reported in Preibisch et al. (2001) and Preibisch et al. (2002) , and the newly revealed low-mass members are listed in Table 2 . Combining these results with the earlier investigation yielded a sample of 250 PMS stars in the mass range ∼ 0.1 M ⊙ to ∼ 2 M ⊙ . A map of the survey region showing the locations of the low-mass PMS stars as well as the high-mass Hipparcos members is shown in Fig. 3 . One can see that the low-mass members are spatially coincident with the early type members of the US association. Preibisch et al. (2002) studied the properties of the full stellar population in US on the basis of a large sample of 364 association members. This sample was composed of the following parts:
The HR-Diagram for Upper Scorpius
(1) the 114 Hipparcos members constitute a complete sample of all members with masses above 2 M ⊙ and an (incomplete) sample of lower-mass members with masses down to ∼ 1 M ⊙ , covering the full spatial extent of the association.
(2) the 84 X-ray selected PMS stars from provide a statistically complete sample of the ∼ 0.8−2 M ⊙ members (plus some lower mass stars) in a 160 deg 2 area.
(3) the 166 low-mass PMS stars identified with 2dF (Preibisch et al. 2001 (Preibisch et al. , 2002 ) constitute a statistically complete, unbiased sample of the member population in the ∼ 0.1−0.8 M ⊙ mass range, which covers a 9 deg 2 area. Figure 4 shows the HR-diagram with all these US members.
Ages of the Upper Scorpius Stars
From Fig. 4 one can see that not only the majority of the low-mass stars, but also most of the intermediate-and high-mass stars lie close to or on the 5 Myr isochrone. There clearly is a considerable scatter around this isochrone that may seem to suggest a considerable spread of stellar ages. However, it is very important to be aware of the fact that the masses and especially the ages of the individual stars read off from their position in the HR-diagram are generally not identical to their true masses and ages. For the case of US, the most important factor is the relatively large spread of individual stellar distances (∼ ± 20 pc around the mean value of 145 pc; de Bruijne 1999, and priv. comm.) in this very nearby and extended region, which causes the luminosities to be either over-or under-estimated. Another important factor is the presence of un- resolved binary companions, which cause over-estimates of the luminosity. Further factors include photometric errors and variability, and the uncertainties in the calibrations used to derive bolometric luminosities and effective temperatures. Detailed discussions and simulations of these effects can be found in and Hillenbrand et al. (2008) . The net effect of the uncertainties is that in the observed HR diagram a (hypothetical) perfectly coeval population of stars will not populate just a single line (i.e. the corresponding isochrone), but will always display a finite spread, mimicking an age spread. and Preibisch et al. (2002) found via statistical modeling of these effects that the observed HR-diagram for the low-mass stars in US is consistent with the assumption of a common stellar age of about 5 Myr; there is no evidence for an age dispersion, although small age spreads of ∼ 1 − 2 Myr cannot be excluded by the data. Preibisch et al. (2002) showed that the derived age is also robust when taking into account the uncertainties of the theoretical PMS models. The mean age of 5 Myr and the absence of a significant age spread among the US stars has been confirmed in the independent studies of Allen et al. (2003) and Slesnick (2007) .
It is remarkable that the age derived for the low-mass stars is very well consistent with previous independent age determinations based on the nuclear and kinematic ages of the massive stars (de Geus, de Zeeuw, & Lub 1989) , which also yielded 5 Myr. This very good agreement of the independent age determinations for the high-mass and the low-mass stellar population shows that low-and high-mass stars are coeval and thus have formed together. Furthermore, the absence of a significant age dispersion implies that all stars in the association have formed more or less simultaneously. This means that the star-formation process must have started rather suddenly and everywhere at the same time in the association, and also must have ended rather suddenly after at most a few Myr. The star formation process in US can thus be considered as a burst of star formation. This will be discussed in more detail in Sect. 6.1.
The Full Initial Mass Function of Upper Scorpius
Upper Scorpius is an ideal target for an investigation of the initial mass function (IMF) for several reasons. First, the star formation process is completed and thus stars of all masses are already present; since the molecular cloud has already been dispersed, the members are also rather easily observable. Second, the age of ∼ 5 Myr is young enough that nearly all members are still present; only very few of the most massive members have already evolved away from the main-sequence, and these stars can be accounted for individually. Therefore, the present day mass function (with the addition of the one member that already exploded as a supernova) is identical to the initial mass function. Figure 5 shows the empirical mass function for US as derived in Preibisch et al. (2002) . The best-fit multi-part power law function for the probability density distribution is given by (2002) field IMF representations, it is well within the ranges of slopes derived for similar mass ranges in other young clusters or associations, as compiled in Kroupa et al. (2002) . Therefore, it can be concluded that, within the uncertainties, the general shape of the US mass function is consistent with recent field star and cluster IMF determinations.
The total stellar population of US in the 0.1 M ⊙ to 20 M ⊙ mass range can be described by the 'best fit' mass function (eqn. 1). The integration of this function yields 2525 stars with a total mass of 1400 M ⊙ . 75% of all stars have masses below 0.6 M ⊙ and contribute 39% of the total mass. Only 3% of all stars have masses above 2 M ⊙ , but they contribute 33% of the total mass. All these numbers are based on the primary star mass function. For a reasonable estimate of the total stellar mass one has to take into account that most of the stars are probably in multiple systems. The binary frequency (i.e. the probability that a given object is multiple; cf. Reipurth & Zinnecker 1993) for late type stars is at least about 50% (c.f. Duquennoy & Mayor 1991; Fischer & Marcy 1992 , see Köhler et al. 2000 for the case of US) and even higher for early type stars (Mason, Gies, & Hartkopf 1998; Abt et al. 1990; ). The total mass of the companions in the multiple systems can be estimated as follows: assuming a binary frequency of 100% and random pairing of secondaries from the same underlying mass function (eqn.1) as the primaries, the total mass of all companions in the 0.1 − 20 M ⊙ mass range is 40% of the total mass of all primaries. For the estimate of the total stellar mass one also has to include the most massive stars, that have already evolved away from the main-sequence: Antares (∼ 22 M ⊙ ) and its B2.5 companion (∼ 8 M ⊙ ), the supernova progenitor (∼ 50 M ⊙ ), and ζ Oph (∼ 20 M ⊙ ). The total stellar mass is then:
Upper Centaurus-Lupus (UCL)
While US has been the focus of many investigations over the past century, its older siblings -the UCL and LCC regions -have received much less attention. There appear to be several biases which made these two groups more difficult to study, or perhaps more easy to ignore, at least historically. These are: (1) UCL and LCC are not as concentrated as US, (2) a significant fraction of their memberships are within 10 • -15 • of the Galactic plane, making separating their membership from the Galactic population more difficult, (3) most of UCL and LCC are inaccessible to telescopes in the northern hemisphere, (4) and early investigations of PMS stars centered on dark and reflection nebulae, which are in abundance in and near US, but more lacking or absent in UCL and LCC. Only over the past decade has the availability of high quality astrometry (Hipparcos, Tycho, etc.) and the ROSAT All-Sky Survey, enabled the efficient identification of low-mass UCL and LCC members. Given the numbers of B-type stars in UCL and LCC, there are probably thousands of low-mass members awaiting discovery.
The High-Mass Stellar Population of UCL
There appear to be no post-MS members of UCL, however there is a fairly welldefined main sequence turn-off near spectral type B1.5 (de Geus, de Zeeuw, & Lub 1989; Mamajek et al. 2002 ). The notable turn-off stars are, in approximate order of mass:
, and η Lup (B1.5V; where MK spectral types are from Hiltner et al. 1969) . The positions of these massive stars are plotted and labeled in the UCL map in Fig. 6 . All of these stars were selected as Hipparcos members of UCL by de Zeeuw et al. (1999) except for µ 1 Sco and β Lup. Hoogerwerf (2000) has noted that the longer baseline ACT and TRC proper motions for these stars are more conducive to UCL membership. The Tycho-2 proper motion for β Lup is well-pointed toward the UCL convergent point defined by de Bruijne (1999), however its magnitude is somewhat larger than most other UCL members.
Using the Bertelli et al. (1994) evolutionary tracks, Mamajek et al. (2002) estimated the main sequence turn-off age of UCL to be ∼17 Myr. It was de Geus (1992) who first calculated the number of supernovae to have exploded in UCL (∼6 ± 3), and showed that the sum of the total kinetic energy predicted to be imparted by the supernovae and stellar winds of the deceased UCL members (∼10 51 erg) is roughly consistent with the kinetic energy of the ∼100 pc-radius expanding shell of H I centered on UCL. This satisfactory agreement supports the original scenario by Weaver (1979) , that the massive stars in the oldest Sco-Cen subgroups (UCL and LCC) destroyed the protoSco-Cen molecular cloud complex, and radially dispersed most of the gas into what is seen today as large, expanding, loop-like H I structures centered on Sco-Cen. A modern estimate by the authors of the number of exploded supernovae in UCL (∼7 SNe), using the de Zeeuw et al. (1999) membership list for UCL, and adopting a Kroupa et al. (2002) initial mass function, corroborates de Geus's (1992) prediction.
UCL contains a Herbig Ae star (HD 139614) and two accreting Fe stars (AK Sco and HD 135344). Both HD 139614 and HD 135344 are close to the western edge of the Lupus clouds near ℓ ≃ 332 • (see Fig. 8 of the Lupus chapter; Comerón, this volume), and so may be younger than the mean age for UCL.
The Low-Mass Stellar Population of UCL
The Pre-ROSAT Era: A small number of PMS members of UCL were found before the arrival of the ROSAT X-ray surveys. In the course of a radial velocity survey of B-type members of Sco-Cen, Thackeray (1966) found that many of their visual companions shared similar radial velocities, i.e. they probably constituted physical binaries. Some of these objects were of AFGK spectral types, and include HD 113703B (K0Ve; LCC), HD 113791B (F5V; LCC), HD 143099 (G0V; UCL), and HD 151868 (F6V; UCL). The high-mass primaries are still considered secure members of US, UCL, and LCC (de Zeeuw et al. 1999) . Thackeray (1966) proclaimed "[t] hese observations do in fact represent the first to establish the presence of stars later than type A0 in the group. They include one K-dwarf which is presumably no older than the group to which Blaauw (1964) assigns an age of 20 million years". Catchpole (1971) noted strong Li in the spectrum of HD 113703B, confirming its extreme youth. The first two stars, along with HD 129791B (K5Ve; UCL) and HD 143939B (K3Ve; UCL), are included in the well-studied "Lindroos" sample of post-T Tauri companions to massive stars (e.g. Lindroos 1986; Huélamo et al. 2000) .
In an effort to tie the absolute magnitude calibration of B-type stars to that of later type stars, as well as explore the luminosity function of Sco-Cen, Glaspey (1972) identified 27 candidate A-and F-type stars in a uvby survey of UCL. Of these 27 candidates, 24 have Hipparcos astrometry, and de Zeeuw et al. (1999) retained 14 of these as kinematic members of UCL.
The ROSAT Era: The Lupus Region Surveys:
Most of the low-mass members of UCL which have been identified over the past decade have been due to ROSAT X-ray pointed observations and its all-sky survey. The focus of most of these surveys was not UCL, but the Lupus molecular cloud complex. In a wide-field survey of X-ray-luminous stars in a 230 deg 2 region around the Lupus clouds, Krautter et al. (1997) identified 136 candidate T Tauri stars. While 47 of these new T Tauri stars (TTS) were found in pointed ROSAT observations of the Lupus clouds, the majority (89) were found scattered over a wider region with the ROSAT All-Sky Survey (RASS). Wichmann et al. (1997a) found that if the "off-cloud" T Tauri stars were co-distant with the Lupus clouds, then their mean isochronal age was significantly older than the "on-cloud" Lupus T Tauri stars (∼7 Myr vs. ∼1-3 Myr, respectively). Wichmann et al. (1997a) hypothesized that the off-cloud TTS formed in the Lupus clouds, but were dispersed either due to a large intrinsic velocity dispersion in the clouds, or due to ejection (Sterzik & Durisen 1995) . Wichmann et al. (1997b) also conducted a spectroscopic survey of RASS sources west of the Lupus clouds in a strip between 325 • < ℓ < 335 • and −5 • < b < +50 • (dotted line in Fig. 6 ). They identified 48 Li-rich stars, most of which were concentrated between Galactic latitudes +8 • and +22 • . Wichmann et al. (1997b) hypothesized that the majority of these objects were "Gould Belt" members, with ages of <60 Myr.
The idea that there are older, dispersed RASS TTSs near the Lupus clouds becomes somewhat less surprising when it is appreciated that the Lupus clouds are adjacent to the US and UCL subgroups of Sco-Cen (with ages of 5 and ∼17 Myr, respectively, and thousands of predicted members). Sco-Cen and UCL are not mentioned in the Krautter et al. (1997) , Wichmann et al. (1997a ), or Wichmann et al. (1997b surveys, although in this region of sky the "Gould Belt" is essentially defined by the highmass stars of UCL (e.g. Lesh 1972 ) and the gas associated with the Lupus clouds. Two of the clumps of TTSs seen by Wichmann et al. (1997b) seem to be co-spatial with the over-densities of high-mass UCL members, associated with λ Lup and φ 2 Lup. A more detailed kinematic study of the Krautter-Wichmann TTSs is needed to disentangle the star-formation of the region, explore the relation between the modern-day Lupus clouds and the "completed" star-formation in UCL.
Recently, Makarov (2007) investigated the kinematics of the Krautter et al. (1997) TTS in the Lupus region. After correcting for the distribution of individual stellar distances, the color-magnitude diagram revealed two separate stellar populations with clearly different ages: a young (∼ 1 Myr) population of TTS which are closely concentrated at the Lupus dark clouds, and an older (∼ 5 − 27 Myr) population of stars Wichmann et al. (1997b) and Köhler et al. (2000) (filled squares), Krautter et al. (1997) and Wichmann et al. (1997a) (tiny filled squares). PMS stars from the Herbig-Bell Catalog (Herbig & Bell 1988) are plotted as small black triangles. Two "isolated" Herbig Ae/Be stars (HD 135344 & 139614) are plotted with Xs.
which are much more widely dispersed in the area. Based on kinematic arguments, Makarov concludes that "it is unlikely that the T Tauri members were born in the same star-forming cores as the more compactly located classical T Tauri stars." We agree with this assessment, but add that the positions, motions, and mean age of the outlying members are very well consistent with the idea that the Krautter et al. (1997) stars are in fact low-mass members of the US and UCL subgroups of Sco-Cen. Rather than subsume all of the RASS stars into a "Lupus Association" as Makarov (2007) elects, it is probably wise for astrophysical studies to separate the on-or near-cloud Lupus members from the off-cloud UCL/US members. We have visually attempted to do this with a dashed line box in Fig. 6 , but clearly more study is warranted.
There is good kinematic evidence that the Wichmann et al. (1997b) RASS stars are mostly UCL members. A preliminary kinematic analysis by E.M. suggests that for the 33 Wichmann et al. (1997b) ROSAT stars with either Tycho-2 (Høg et al. 2000) or UCAC2 (Zacharias et al. 2004) proper motions, all but four have motions consistent with UCL membership. The ROSAT X-ray stars RX J1412.2-1630, J1419.3-2322, J1509.3-4420, and J1550.1-4746 can all be rejected as kinematic UCL members. The first two objects are also well outside of the UCL region defined by de Zeeuw et al. (1999) , so their rejection is perhaps unsurprising. The inferred cluster parallax distances for the rest 5 range from ∼90 pc to ∼200 pc, suggesting considerable depth to the UCL subgroup. Of note for future Li depletion studies of UCL members, we find that Mamajek et al. (2002) conducted the first wide-field, spectroscopic survey searching explicitly for PMS GK-type members of UCL. They selected 56 UCL candidates by cross-referencing proper motion-selected stars from the kinematic study of Hoogerwerf (2000, but with color-magnitude constraints more amenable to identifying PMS G-and K-type members from the ACT and TRC astrometric catalogs) with X-ray sources from the ROSAT All-Sky Survey Bright Star Catalog (Voges et al. 1999) . They also measured optical spectra of 18 GK-type Hipparcos stars selected as probable kinematic members by de Zeeuw et al. (1999) . Blue and red optical spectra of the candidates were taken with the DBS spectrograph on the Siding Springs 2.3-m telescope, with resolution of ∼2.8Å in the blue, and ∼1.3Å in the red. Stars were classified as PMS by virtue of having strong Li (stronger than the loci of ∼30-100 Myr-old clusters) and subgiant luminosity classes (measured via the Sr II λ4077 line). Between UCL and LCC, the Xray and proper motion selection was ∼93% efficient at selecting PMS stars, while 73% of the kinematic candidates selected by de Zeeuw et al. (1999) were PMS (well in line with the ∼30% contamination rate predicted by those investigators). Mamajek et al. (2002) confirmed 12 out of 18 of the de Zeeuw et al. (1999) proper motion-selected UCL candidates as PMS, and found 50 Li-rich UCL members from the X-ray and proper motion-selected sample. None of the UCL PMS stars identified could be considered classical T Tauri candidates (i.e. accreting), however a few demonstrated small Hα emission excesses (all <2Å), probably due to enhanced chromospheric activity. Although Mamajek et al. (2002) found no new classical T Tauri UCL members, there are two known F-type accretors (AK Sco and HD 135344; e.g. Alencar et al. 2003) . The mean age of the PMS UCL members in the Mamajek et al. (2002) survey depends, unsurprisingly, on one's choice of evolutionary tracks, but ranged from 15-22 Myr (see Fig. 7 ). Using the evolutionary tracks of Baraffe et al. (1998, where appropriate) , and accounting for the magnitude limit of the Mamajek et al. (2002) survey (see Sect. 7.1 of their paper), one finds a median age for the UCL PMS stars of 16 Myr.
While Mamajek et al.'s survey of UCL was very broad, admittedly it was not very deep, and more members could be easily identified with existing catalog data (e.g. RASS Faint Source Catalog, UCAC2, SACY, etc.). Mamajek et al. (2002) claim that the majority (∼80%) of the ∼1.1-1.4 M ⊙ members have probably been identified, but that ∼2000 <1 M ⊙ members likely await discovery. The lowest-mass UCL candidates which have been found (and which are not in the immediate vicinity of the Lupus star-forming clouds) are the Krautter et al. (1997) Li-rich early-M-type stars RX J1514.0-4629A (LR Lup; M2) and RX J1523.5-3821 (MN Lup; M2). The equivalent widths of the Li I λ6707.7 line for these M2 stars (∼0.38Å), as measured in lowresolution spectra by Wichmann et al. (1997a) , suggests that modest Li depletion is taking place among the early-M stars in UCL. A high resolution spectroscopic survey of Li-rich M-type members could place independent constraints on the age of UCL, as well as allow an interesting comparison between Li depletion ages and main sequence turn-off ages.
A List of Low-Mass UCL Members:
We have assembled a membership list of candidate low-mass members of UCL from the previously mentioned literature (Table 3 ). The list is meant to be rather exclusive in that it selects only those low-mass (GKM) stars that are Li-rich and have kinematics consistent with group membership. All are known X-ray sources, except for a small number of proper motion candidates from de Zeeuw et al. (1999) which were confirmed to be Li-rich by Mamajek et al. (2002) . The F stars in UCL have not been thoroughly investigated spectroscopically. Given the very high efficiency of selecting PMS stars amongst X-ray and proper motion selected GK stars Mamajek et al. (2002, 93%) , we list only the proper motion-selected F-type candidate members from the literature which have ROSAT All-Sky Survey X-ray counterparts within 40" of their optical positions. The sample is not meant to be complete, by any means, but should represent a relatively clean sample of ∼ <2 M ⊙ UCL members. The incidence of non-members is probably well below ∼ <5%. Two confirmed PMS companions to high mass UCL members (HD 129791B and HD 143939B) were included, using data from Huélamo et al. (2000) , Pallavicini et al. (1992) , Lindroos (1983) , and distances (for the primaries) from Madsen et al. (2002) . Although the majority of Krautter et al. (1997) and Wichmann et al. (1997b) stars appear to be bona fide UCL members (by virtues of their positions, proper motions, appropriate HR-D positions, etc.), we have not included them in our membership list, but refer the reader to those papers.
In Table 3 we have flagged the UCL members which are near the Lupus molecular clouds. We have defined a box around the Lupus clouds that are actively forming stars: 335.5 • < ℓ < 341 • and +7 • < b < +18 • . The population of stars in the off-cloud region in that box may represent a mix of stars that have recently formed in the Lupus clouds, along with older UCL PMS stars. The HRD positions of the flagged UCL stars in Table  3 are consistent with having ages of ∼7-23 Myr, so they are probably UCL members projected against (or behind?) the Lupus clouds.
Lower Centaurus-Crux (LCC)
LCC straddles the Galactic equator in Crux, stretching from Galactic latitude ∼ −10 • to +20 • between Centaurus, Crux, and Musca (see Fig. 8 ). Although LCC is the closest recognized OB association subgroup to the Sun ( D = 118 pc), it is the least studied of the Sco-Cen regions. There is some hint of substructure in the group, and it appears that the northern part of the group is somewhat more distant, older, and richer (∼17 Myr, 120 pc) than the southern part of the group (∼12 Myr, 110 pc).
The High-Mass Stellar Population of LCC
The upper main sequence of LCC is poorly defined, and so the group has the least secure turn-off age of the Sco-Cen subgroups. In approximate order of mass, the LCC turnoff stars with fairly secure kinematic membership (de Zeeuw et al. 1999) are: δ Cru (B2IV), σ Cen (B2V), α Mus (B2IV-V), µ 1 Cru (B2IV-V), and ξ 2 Cen (B1.5V; MK types from Hiltner et al. 1969 ). There are other massive stars in this region, whose membership in LCC has been debated, but whose Hipparcos proper motions were inconsistent with membership (de Zeeuw et al. 1999) . Among these systems are the "super Cen-Crux six": α Cru (B0.5IV+B1V+B4IV), β Cru (B0.5III), β Cen (B1III), δ Cen (B2IVne), ǫ Cen (B1III), and ρ Cen (B3V; Hiltner et al. 1969) . As noted by Mamajek et al. (2002) for the most massive subset of these, "These stars are ∼10-20 M ⊙ , with inferred ages of ∼5-15 Myr and distances of ∼100-150 pc. Such stars are extremely rare, and their presence in the LCC region appears to be more than coincidental." As noted by de Zeeuw et al. (1999) , all of these objects are flagged as having unusual motions due to either binarity or variability in the Hipparcos catalog, however they only consider δ Cen, β Cru, and ρ Cen to be probable LCC members whose Hipparcos proper motions excluded them from kinematic selection. In a follow-up paper, Hoogerwerf (2000) demonstrated that the long-baseline proper motions for ρ Cen (ACT catalog) and β Cru (TRC catalog) are more consistent with LCC membership, however they did not address the remainder of the "six". A more thorough kinematic investigation of the center-of-mass motions of these systems is needed. Although the Sco-Cen subgroup memberships seem to have a ∼1-1.5 km s −1 internal velocity dispersion (de Bruijne 1999), if significant dynamical evolution has taken place among the massive multiple systems over the past ∼10-15 Myr (i.e. due to supernovae, or ejections from short-lived trapezia), then the resultant kicks could explain the presence of these massive multiple systems with deviant motions in the vicinity of the Sco-Cen subgroups. The results from a kinematic study of these "super six", as well as the runaway star and pulsar candidates in the vicinity (e.g. Hoogerwerf et al. 2001) 
The Low-Mass Stellar Population of LCC
The low-mass population of LCC has been investigated even less than that of UCL. Low-mass members were identified serendipitously through surveys of the regions near β Cru (Park & Finley 1996) and the TW Hya association (Zuckerman et al. 2001) , which is near the northwest corner of the LCC box defined by de Zeeuw et al. (1999) , but at roughly half the distance (∼50 pc; Mamajek 2005) as LCC (∼118 pc). Mamajek et al. (2002) conducted the only systematic survey, thus far, whose goal was to identify lowmass members over the whole LCC region.
The Park-Finley ROSAT Stars near β Cru: Park & Finley (1996) identified 6 unknown, variable X-ray sources near the B0.5III star β Cru in a ROSAT PSPC pointing. By virtue of their X-ray spectral fits, variability, and X-ray to optical flux ratios, Park & Finley (1996) conjectured that the 6 objects were T Tauri stars 6 , and that they had discovered a previously unknown star-forming region centered on β Cru. A low-resolution spectroscopic survey by Feigelson & Lawson (1997) found that the X-ray stars were Li-rich, late-type stars, consistent with classification as weak-lined T Tauri stars. After rejecting several hypotheses regarding the origins of these young stars, Feigelson & Lawson (1997) 
TWA ROSAT Stars in LCC:
In their attempt to identify new members of the nearby TW Hya association (TWA; age ≃ 10 Myr; D ≃ 50 pc), Zuckerman et al. (2001) conducted a spectroscopic survey of RASS BSC X-ray sources in the vicinity of the famous debris disk star HR 4796. They identified eight new T Tauri stars, however they were different from the rest of the TWA members thus far found: their optical, infrared, and X-ray fluxes were significantly dimmer. Zuckerman et al. (2001) claimed that the new TWA stars (#14-19) were further away from the original TWA #1-13 sample, with distances of perhaps 70-100 pc. As pointed out in Mamajek & Feigelson (2001) (2006) presented results for a high resolution spectroscopic survey of 1151 stars in the southern hemisphere with ROSAT All-Sky Survey X-ray counterparts. Results for the "SACY" (Search for Associations Containing Young Stars) survey regarding nearby young low-density stellar groups are reported elsewhere in this volume (Torres et al.) . There are numerous Li-rich late-type SACY stars in the Sco-Cen region, and most have proper motions and radial velocities suggestive of membership to the ScoCen groups. For this review, we have only attempted to assign membership of SACY stars to the Lower Centaurus-Crux group, although the SACY catalog no doubt contains many new UCL and US members as well. The selection of LCC members from the SACY catalog will be discussed in more detail by Mamajek (in prep.) .
To construct a sample of LCC members in the SACY catalog, we start with the 138 SACY stars that lie within the de Zeeuw et al. (1999) boundary for LCC. Of these objects, 45 are previously known LCC members found either by de Zeeuw et al. (1999) or Mamajek et al. (2002) . We further prune the SACY sample by removing giants, and selecting only those that are Li-rich (EW(Li 6707Å) > 100mÅ) and that have proper motions within 25 mas yr −1 of the de Bruijne (1999) mean value for LCC. Lastly we run a convergent point algorithm from Mamajek (2005) on the full sample of de Zeeuw et al. (1999) and Mamajek et al. (2002) members along with the remaining 49 SACY objects. Following de Bruijne (1999), we assume an internal velocity dispersion of 1.14 km s −1 , and calculate cluster parallax distances using the velocity vector of de Bruijne (1999). In total we identify 45 SACY stars as probable new members of LCC. The median RV for the SACY stars selected as LCC members is −13 km s −1 , which is nearly identical to the subgroup mean RV from de Zeeuw et al. (1999) (−12 km s −1 ). Table 4 provides a modern catalog of low-mass LCC members, and was constructed in a similar manner as that for UCL (Sect. 4.2.). The positions of known LCC members are plotted in Fig. 8 . Individual cluster parallax distances were adopted from Mamajek et al. (2002) or Madsen et al. (2002) . Where no published cluster parallax distance was available, we calculate new values using the de Bruijne (1999) motion vector for LCC, while using the proper motions for the TWA objects listed in Mamajek (2005) and from the SACY catalog (Torres et al. 2006 ).
A List of Low-Mass LCC Members:

Sco-Cen as an Astrophysics Laboratory
Implications on the Star Formation Process in Upper Scorpius
The US group has been particularly well-studied, and can give us some quantitative insight into the star formation history as well as constraints on the mechanism responsible for triggering the star formation. As described in detail in Sect. 3.5., the populations of the high-mass as well the low-mass stars both have a common age of 5 Myr. There is no evidence for a significant age spread, and the data are consistent with the idea that all stars have formed within a period of no more than ∼ 1−2 Myr.
Another important aspect is the initial configuration of the region at the time when the stars formed. Today, the bulk (70%) of the Hipparcos members (and thus also the low-mass stars) lie within an area of 11 degrees diameter on the sky, which implies a characteristic size of the association of 28 pc. De Bruijne (1999) showed that the internal 1D velocity dispersion of the Hipparcos members of US is only 1.3 km/s. In combination with the well determined age of US and the present-day size, this strikingly small velocity dispersion clearly shows that US cannot have originated in a compact cluster configuration that expanded later, but must have been in a spatially extended configuration from the beginning. US seems to have formed in an extended, unbound giant molecular cloud, similar to the models considered by Clark et al. (2005) .
The initial size of the association can be estimated by assuming that the stars expanded freely from their initial positions. With a Gaussian velocity distribution characterized by the measured velocity dispersion, a single point in space would have expanded to a size of about 13 pc in 5 Myr. Subtracting this number from the current characteristic size of 28 pc in quadrature leads to an initial size of 25 pc.
This implies an lateral stellar crossing time of 25 pc / 1.3 km/s ∼ 20 Myr in the initial configuration. This large crossing time is in remarkable contrast to the upper limit on any possible age spread among the association members of only ∼ 1−2 Myr. The fact that the lateral stellar crossing time is much (about an order of magnitude) larger than the age spread of the association members clearly suggests that some external agent must have coordinated the onset of the star formation process over the full spatial extent of the association. In order to account for the small spread of stellar ages, the triggering agent must have crossed the initial cloud with a velocity of at least ∼ 20 km/s. Also, some mechanism must have terminated the star formation process about 1 Myr after it started. Finally, we note that the US region does no longer contain significant amounts of molecular cloud material. The original molecular cloud, in which the stars formed, has been nearly completely dispersed. Today, most of this material appears to be situated in an expanding, (mostly) atomic H I superbubble centered on US. De Geus (1992) estimated the mass of this superbubble to be ∼ 80 000 M ⊙ . Comparing this to the estimated total mass of all stars in US (∼ 2060 M ⊙ ; see Sect. 3.6.) suggests that only a small fraction of the initial cloud mass was transformed into stars.
These findings can be understood as consequences of the feedback from massive stars. High-mass stars, above about ten solar masses, profoundly affect their environment in several ways. Their strong ionizing radiation can photoevaporate molecular cloud clumps (e.g. see Hester et al. 1996 and Andersen 2002 for the case of M16) and circumstellar matter around young stellar objects (see Bally et al. 1998; Richling & Yorke 1998 . Their powerful stellar winds deposit considerable amounts of momentum and kinetic energy into the surrounding medium. Finally, supernova explosions cause strong shock waves that transfer typically some 10 51 erg of kinetic energy into the ambient interstellar medium. The supernova blast wave will initially expand within the wind-blown bubble formed by the supernova progenitor; as it catches up with the bubble shock front, it will accelerate the expansion of the bubble (see e.g. Oey & Massey 1995) , further disrupt the parental molecular cloud (see e.g. Yorke et al. 1989 ) and sweep up a massive shell of dust and gas.
In general, massive stars have a very destructive effect on their nearby environment; they can disrupt molecular clouds very quickly and therefore prevent further star formation in their surroundings. At somewhat larger distances, however, the wind-and supernova-driven shock waves originating from massive stars can have a constructive rather than destructive effect by driving molecular cloud cores into collapse. Several recent numerical studies (e.g. Boss 1995; Foster & Boss 1996 Vanhala & Cameron 1998; Fukuda & Hanawa 2000) have found that the outcome of the impact of a shock wave on a cloud core mainly depends on the type of the shock and its velocity: In its initial, adiabatic phase, the shock wave is likely to destroy ambient clouds; the later, isothermal phase, however, is capable of triggering cloud collapse if the velocity is in the right range. Shocks traveling faster than about 50 km/s shred cloud cores to pieces, while shocks with velocities slower than about 15 km/s usually cause only a slight temporary compression of cloud cores. Shock waves with velocities in the range of ∼ 15 − 45 km/s, however, seem to be well able to induce collapse of molecular cloud cores. A good source of shock waves with velocities in that range are expanding superbubbles driven by the winds and supernova explosions of massive stars at distances 8 between ∼ 20 pc and ∼ 100 pc (see Oey & Massey 1995) . Observational evidence for star forming events triggered by shock waves from massive stars has, for example, been discussed in Carpenter 
A Triggered Star Formation Scenario for Upper Scorpius
For the star burst in US, a very suitable trigger is the shock-wave of the expanding superbubble around the UCL group, which is driven by the winds of the massive stars and several supernova explosions that started to occur about 12 Myr ago. The structure and kinematics of the large H I loops surrounding the Scorpius-Centaurus association suggest that this shock wave passed through the former US molecular cloud just about 5 Myr ago (de Geus 1992) . This point in time agrees very well with the ages found for the low-mass stars as well as the high-mass stars in US. Furthermore, since the distance from UCL to US is about 60 pc, this shock wave probably had just about the right velocity (∼ 25 km/s) that is required to induce star formation according to the modeling results mentioned above. Thus, the assumption that this wind-and supernovadriven shock wave triggered the star formation process in US provides a self-consistent explanation of all observational data.
A scenario for the star formation history of US consistent with the observational results described above is shown in Fig. 9 . The shock-wave crossing US about 5 Myr ago initiated the formation of some 2500 stars, including 10 massive stars upwards of 10 M ⊙ . When the new-born massive stars 'turned on', they immediately started to destroy the cloud from inside by their ionizing radiation and their strong winds. This affected the cloud so strongly that after a period of ∼ < 1 Myr the star formation process was terminated, probably simply because all the remaining dense cloud material was disrupted. This explains the narrow age distribution and why only about 3% of the original cloud mass was transformed into stars. About 1.5 Myr ago, the most massive star in US, presumably the progenitor of the pulsar PSR J1932+1059 (see Hoogerwerf et al. 2001; Chatterjee et al. 2004 ), exploded as a supernova and created a strong shock wave, which fully dispersed the US molecular cloud and removed basically all the remaining diffuse material. Finally, it is interesting to note that this shock wave must have crossed the ρ Oph molecular cloud within the last 1 Myr (de Geus 1992). The strong star formation activity we witness right now in the L 1688 cloud of the ρ Oph region might therefore be triggered by this shock wave (see Motte, André, & Neri 1998) and would represent the third generation of sequential triggered star formation in the Scorpius-CentaurusOphiuchus complex. Furthermore, we note that the Lupus 1 & 2 dark clouds are also located near the edge of the shell around US. These two dark clouds (see chapter by Comerón in this book) contain numerous young stellar objects with estimated ages of ∼ < 1 Myr; their recent star formation activity may also well have been triggered by the passage of the shock related to the expanding shell around US (see, e.g., Tachihara 2001 ).
An updated model for triggered cloud and star formation:
While the scenario described above provides a good explanation of the star formation history, a potential problem is its implicit assumption that the US and ρ Oph molecular clouds existed for many Myr without forming stars before the triggering shock waves arrived (otherwise one should see large age spreads in the stellar populations, contrary to the observational evidence). Numerous recent studies (e.g., Elmegreen 2000; Hartmann et al. 2001; Hartmann 2003; Ballesteros-Paredes & Hartmann 2007; Elmegreen 2007 ) have provided increasing and convincing evidence that the lifetime of molecular clouds is much shorter than previously thought, and the whole process of molecular cloud formation, star formation, and cloud dispersal (by the feedback of the newly formed stars) occurs on timescales of only a few ( ∼ < 5) Myr. It is now thought that molecular clouds form by the interaction of flows in the interstellar medium that accumulate matter in some regions. As soon as the column density gets high enough for self-shielding against the ambient UV radiation field, the atomic gas transforms into molecular clouds. This new paradigm for the formation and lifetime of molecular clouds seems to invalidate the idea of a shock wave that hit a pre-existing molecular cloud and triggered star formation. Nevertheless, the basic scenario for the sequence of processes in Sco-Cen may still be valid. As pointed out by Hartmann et al. (2001) , wind and supernova shock waves from massive stars are an important kind of driver for ISM flows, and are especially well suited to create coherent large-scale flows. Only large-scale flows are able to form large molecular clouds, in which whole OB associations can be born. An updated scenario for Sco-Cen could be as follows: Initially, the winds of the OB stars created a superbubble around UCL. The interaction of this expanding superbubble with flows in the ambient ISM started to sweep up clouds in some places. When supernovae started to explode in UCL (note that there were presumably some 6 supernova explosions in UCL up to today), these added energy and momentum to the wind-blown superbubble and accelerated its expansion. The accelerated shock wave (now with v ∼ 20 − 30 km/sec) crossed a swept-up cloud in the US area, and the increased pressure due to this shock triggered star formation. This scenario does not only explain the temporal sequence of events in a way consistent with the ages of the stars and the kinematic properties of the observed HI shells. The following points provide further evidence: (1) The model (see Fig. 3 in Hartmann et al. 2001 ) predicts that stellar groups triggered in swept-up clouds should move away from the trigger source. A look at the centroid space motions of the Sco-Cen subgroups (de Bruijne 1999) actually shows that US moves nearly radially away from UCL with a velocity of ∼ 5(±3) km/sec. Furthermore, (2) a study by Mamajek & Feigelson (2001) revealed that several young stellar groups, including the η Cha cluster, the TW Hydra association, and the young stars associated with the CrA cloud, move away from UCL at velocities of about 10 km/sec; tracing their current motions back in time shows that these groups were located near the edge of UCL 12 Myr ago (when the supernova exploded). (3) The model also predicts that molecular clouds are most efficiently created at the intersection of two expanding bubbles. The Lupus 1 cloud, which is located just between US and UCL, seems to be a good example of this process. Its elongated shape is very well consistent with the idea that it was swept up by the interaction of the expanding superbubble around US and the (post-SN) superbubble created by the winds of the remaining early B stars in UCL.
Ages and Star-Formation History of UCL and LCC
In the UCL and LCC subgroups, Mamajek et al. (2002) found that the HR diagram positions of the stars in both groups are consistent with 95% of their low-mass starformation occurring within a < 8−12 Myr span. The upper limit on the duration of starformation is relatively large due to the fact that most of the stars from the Mamajek et al. (2002) survey were on the radiative portion of the PMS evolutionary tracks (where the isochrones are packed closely together), and the binarity of these stars is unstudied. Although Mamajek et al. (2002) did account for the spread in distances of the subgroup members by using cluster parallaxes, the previously mentioned effects conspire to make it difficult to be more precise about the group star-formation history at this time. The mean ages of the PMS populations, using the Baraffe et al. (1998) Siess et al. 2000) agree fairly well with the revised turn-off ages (17 Myr for UCL, 16 Myr for LCC; using tracks of Bertelli et al. 1994) .
We note two age trends in LCC that are worthy of future investigation. First, there appears to be a mass-dependence on the derived age for LCC. The turn-off age for the B-stars is ∼16 Myr (but see discussion in Mamajek et al. 2002) , while the median ages of the cool members listed in Table 4 Table 4 all have isochronal ages in the range 2-7 Myr. The isochronal age for the M-type members is inconsistent with the positions of the main sequence turn-on (∼F5) and turn-off points (∼B1). We do not believe that this is evidence for non-coeval formation for the low mass vs. high mass stars, but instead attribute the difference to errors with the evolutionary tracks and/or incompleteness of the member sample among the faintest (i.e. apparently older) low-mass members.
There also appears to be a trend in median age vs. Galactic latitude in LCC, which is probably due to substructure. The median age of the low-mass stars south of the Galactic equator is 12 ± 2 Myr, while the stars north of the equator have a median age of 17 ± 1 Myr. The observed dispersion in the ages, characterized by the 68% confidence intervals, is ∼7 Myr, however much of this is probably due to observational uncertainties and binarity. The Hipparcos parallax data for the de Zeeuw et al. (1999) members of LCC show that the mean distance to the southern part of the group is closer (109 ± 1 pc) than the northern part (123 ±2 pc). Immediately south of LCC at the same distance (∼110 pc) is the ǫ Cha region which formed stars as recently as ∼3-6 Myr ago. Could we be seeing evidence for a north-south axis of triggered star-formation? In this picture, star-formation would have started ∼17 Myr ago in northern LCC near σ, ρ, and δ Cen, progressed southward through the Southern Cross forming α and β Cru and the southern part of LCC some ∼12 Myr ago, and progressing further southward to form the ǫ and η Cha groups some ∼6 Myr ago.
In comparison to the more elegant picture of star-formation in the smaller Upper Sco region, UCL and LCC probably have more complex histories. The spatial distributions of their members suggest that they contain substructure (and may warrant further subdivision), and are inconsistent with being the evaporating, expanding remnants of two massive embedded clusters. Instead, we suspect that the bulk of star-formation in UCL and LCC proceeded ∼10-20 Myr ago in a series of multiple embedded clusters and filaments, containing tens to hundreds of stars each, in a dynamically unbound giant molecular cloud complex.
Stellar Multiplicity
Members of the Sco-Cen association have been the target of several studies concerning the multiplicity of the stars. Brandner & Köhler (1998) and Köhler et al. (2000) carried out K-band speckle observations of more than 100 X-ray-selected weak-line T Tauri stars in Sco-Cen. The derived multiplicity of the stars they observed is ∼ 1.6 times higher than typical for main-sequence stars; almost all of the brighter M-type PMS stars are binaries. Shatsky et al. (2002) examined 115 B-type stars in Sco-Cen for the existence of visual companions in the near-infrared. They derived a ∼ 1.6 times higher binary fraction than found for low-mass dwarfs in the solar neighborhood and in open clusters in the same separation range. Kouwenhoven et al. (2005 Kouwenhoven et al. ( , 2007 performed near-infrared adaptive optics surveys of 199 A-type and late B-type Hipparcos members of Sco-Cen with the aim to detect close companions. They found 176 visual companions among these stars and conclude that 80 of these are likely physical companion stars. The estimated masses of these companions are in the range from 0.03 M ⊙ to 1.2 M ⊙ . The comparison of their results with visual, spectroscopic, and astrometric data on binarity in Sco-Cen suggests that each system contains on average at least 0.5 companions; this number is a strict lower limit due to the likely presence of further, yet undiscovered companion stars. Kraus et al. (2005) performed a high-resolution imaging survey of 12 brown dwarfs and very low-mass stars in US with the Advanced Camera for Surveys on HST. This survey discovered three new binary systems, and lead to an estimated binary fraction of 33% ± 17%, which is consistent with that inferred for higher mass stars in US. Costado et al. (2005) searched for planetary-mass objects and brown dwarfs around nine low-mass members of US, but found no convincing cases of such companions. Luhman (2005) discovered a wide (∼ 140 AU), low-mass binary system in US with estimated masses of ∼ 0.15 M ⊙ for both components. He concluded that this new system further establishes that the formation of low-mass stars and brown dwarfs does not require ejection from multiple systems and that wide, low-mass binaries can form in OB associations as well as in smaller clusters. Bouy et al. (2006) performed an adaptive-optics imaging survey for multiple systems among 58 M-type members of US and resolved nine pairs with separations below 1 ′′ . One of these systems is probably a young brown dwarf binary system.
Modeling of Binaries
There appear to be several Sco-Cen objects which may be of interest in the broader context of testing stellar evolution theory, as well as refining estimates for the age and metallicity of the subgroups. The most interesting objects in this regard are wellcharacterized binary systems (mainly eclipsing systems), and low-mass stars which have demonstrated Li depletion. UCL has at least two eclipsing binary systems: µ 1 Sco and GG Lup. The eclipsing binary µ 1 Sco is a well-studied massive binary (12.8 M ⊙ + 8.4 M ⊙ ; B1.5V+B3; Schneider et al. 1979; Giannuzzi 1983; Stickland et al. 1996) , and has been recognized as a Sco-Cen member for many decades. We will briefly discuss some low-mass binaries in more detail.
Although the eclipsing binary GG Lup (B7V+B9V; Andersen et al. 1993 ) was assigned UCL membership by de Zeeuw et al. (1999) , its membership has not been recognized in the binary modeling literature. Within 0.5 • of GG Lup, and having nearly identical proper motions (also suggestive of UCL membership), are the ROSAT T Tauri stars TTS 26 and 27 (G8 and K0 types; Krautter et al. 1997) , the A8/9V star HD 135814, and the MS turn-off star δ Lup (B2IV). By comparing the parameters of GG Lup to the evolutionary tracks of Claret & Gimenez (1992) , Andersen et al. (1993) claim that the system must have a somewhat sub-solar metallicity (Z ≃ 0.15), with an age of ∼20 Myr. Pols et al. (1997) derived ages of 15 ± 6 Myr (no convective overshoot) and 17
+7
−5 Myr (with overshoot) for the system, however work by Lastennet & Valls-Gabaud (2002) was only able to constrain the age to be <50 Myr, with a wide range of possible metallicities (Z ∈ 0.014-0.037). The agreement between the model ages for GG Lup with the quoted mean age of the low-mass PMS UCL members (15-22 Myr; Mamajek et al. 2002) , and recent estimates of the UCL turn-off age (∼17 Myr; Mamajek et al. 2002) , are surprisingly good. Further observations and modeling of GG Lup and its UCL neighbors could further improve our knowledge of the age and metallicity of UCL.
Another well-constrained binary, however non-eclipsing, is AK Sco (Andersen et al. 1989) . Alencar et al. (2003) use the lack of observed eclipses for this equal mass system (two F5 stars), along with the Hipparcos parallax (̟ = 6.89 ± 1.44 mas), to constrain the masses of the components (1.35 ± 0.07 M ⊙ ). The HR-D positions for the AK Sco A and B, individually, correspond to (log T eff , log L/L ⊙ = 3.807, 0.76). Using the evolutionary tracks of Palla & Stahler (2001) , this corresponds to an age of 11 Myr and 1.5 M ⊙ . The mass is some 2σ higher than Alencar et al.'s dynamic estimate, but still statistically consistent. All the more remarkable, AK Sco demonstrates spectroscopic and photometric evidence for a circumstellar accretion disk. AK Sco, along with PDS 66, appear to be rare examples of stars which can retain accretion disks for >10 Myr. Reiners et al. (2005) reported the discovery of a low-mass spectroscopic binary, UScoCTIO 5 (spectral type M4; Ardila, Martín, & Basri 2000) , in US. The lower limit to the system mass derived from the orbit fit is higher than the mass suggested by PMS models based on the luminosity and effective temperature, suggesting either problems of the theoretical PMS evolutionary models or uncertainties in the empirical spectral type and/or temperature determination.
Circumstellar Disk Evolution
Another important aspect is how circumstellar disks evolve and whether their evolution is affected by environmental conditions. Some interesting results on the time scales for mass accretion and disk dissipation have been obtained for Sco-Cen members. First, it was found that the fraction of accreting stars (as traced by strong Hα emission) is ∼ 10% in US (Preibisch et al. 2001 ), but <few% in UCL and LCC (Mamajek et al. 2002) . A recent Spitzer study by Carpenter et al. (2006) of US members across the whole stellar mass spectrum has found that circumstellar disk evolution appears to be very mass dependent. Roughly 20% of the < 1.2 M ⊙ (K/M-type) members of US were found to have infrared SEDs consistent with primordial accretion disks, whereas none of the ∼ 1.2−1.8 M ⊙ (F/G-type) stars, and only one (of 61) of the massive A/Btype, showed signs of having accretion disks. A small fraction (∼20%) of the A/B-type massive stars did show evidence for small excesses at 16 µm, which could be due to cold, dusty debris disks. A Spitzer study by Chen et al. (2005) investigated infrared excesses tracing dust at ∼ 3-40 AU from F/G-type stars from de Zeeuw et al. (1999) . The MIPS observations of 40 F-and G-type proper motion members of Sco-Cen detected 14 objects that possess 24 µm fluxes ≥ 30% larger than their predicted photospheres, tentatively corresponding to a disk fraction of ≥ 35%, including seven objects that also possess 70 µm excesses ≥ 100 times larger than their predicted photospheres. 20% of the targets in US, 9% in UCL, and 46% in LCC display 24 µm excesses.
Lithium Depletion
Another critical area of stellar evolution theory which studies of Sco-Cen membership could address is Li depletion. Li depletion in low-mass stars is predicted to take place the fastest for stars of mass ∼0.6 M ⊙ (Chabrier & Baraffe 1997) , which corresponds to spectral type ∼M2 for ∼10-20 Myr-old objects. Only a small sample of early-M-type stars are known in the UCL and LCC subgroups, primarily among the Krautter-Wichmann and Park-Finley ROSAT TTS samples. Despite the evidence for a short duration of star-formation in US (e.g. Preibisch et al. 2002) , Palla & Randich (2005) have recently suggested that the spread in Li abundances among the low-mass members of US may be interpreted as evidence for a significant age spread. A highresolution spectroscopic study of low-mass Sco-Cen members may be able to address the following questions: Is there a demonstrable spread in Li abundances for stars of a given mass? Does the spread correlate with any fundamental parameters (i.e. rotation, binarity, etc.)? Is there evidence for a spread in ages amongst the low-mass members? Larger samples of low-mass Sco-Cen members are sorely needed to address these topics.
The Future
If the IMF predictions are any indication, then the surface of the census of low-mass Sco-Cen members has barely been scratched. Due to its intermediate age, between that of well-studied T associations and nearby ZAMS clusters, as well as its close proximity, the nearest OB association promises to be an important region for studying star-formation up close, and understanding of the PMS evolution of low-mass stars and their circumstellar disks. The Sco-Cen region is a promising hunting ground for future ground-based, high-cadence, photometric and astrometric survey facilities (e.g., Pan-STARRS, SkyMapper) as well as the GAIA astrometric mission. By combining the photometric and astrometric capabilities of these facilities with a focused spectroscopic survey, it is possible that we could construct an accurate 7-dimensional picture (position, velocity, age) of the complete stellar census of our nearest "starburst" within the next decade or two. Table 1 .: PMS stars in Upper Sco used in the study of . The source name in the first column consists of the J2000 coordinates of the star. The second column lists the spectral type, the third column tells whether the star was detected in the ROSAT All Sky Survey ("R") and whether it was selected as a candidate for a PMS star ("C") or as a non-PMS candidate ("nC"). The other colums give photometric data and stellar parameters.
USco
SpT Table 2 .: PMS stars in Upper Sco detected in the 2dF survey of Preibisch et al. (2002) . The source name in the first column consists of the J2000 coordinates of the star. The following columns give the R-band magnitude, the equivalent width of the 6708Å Li line and the Hα line, the spectral type, the extinction, the adopted effective temperature and the bolometric luminosity. Table 3 .: PMS stars in UCL. The name (first column) reflects the mode of selection: HIP stars from Hipparcos survey by de Zeeuw et al. (1999) , MML stars from Mamajek et al. (2002) , and HD stars from Thackeray (1966) and Lindroos (1986) . Stars with asterisks (*) next to their names are close to the Lupus clouds. The following columns provide the 2MASS identifier (proxy for accurate J2000 position), spectral type, V magnitude, reddening, distance, X-ray luminosity, X-ray-to-bolometric flux ratio, effective temperature, luminosity, mass, age, and X-ray catalog counterpart. Masses and ages are inferred from the evolutionary tracks of Baraffe et al. (1998) for M < 1.4 M ⊙ , and from Palla & Stahler (2001) otherwise (see tests of tracks in Hillenbrand & White 2004) . Table 3 .: -continued Table 3 .: -continued Mamajek et al. (2002) , SACY stars were selected from Torres et al. (2006) , PF96 stars are from Park & Finley (1996) , and HD stars from Thackeray (1966) and Lindroos (1986) . The columns are the same as in Table 3 . V magnitudes are usually accurate to <0.1 mag, except when followed by a ":" (∼0.5 mag uncertainties). 
